Reduction in human neutrophil superoxide anion generation by n-3 polyunsaturated fatty acids: role of cyclooxygenase products and endothelium-derived relaxing factor.
Dietary supplementation with n-3 polyunsaturated acids (PUFAs) results in augumented vasorelaxation and reduction in superoxide anion generation. Augmented vasorelaxation may be mediated by enhanced generation of vasodilator prostaglandins and/or endothelium-derived relaxing factor (EDRF), now thought to be nitric oxide (NO). To determine the importance of enhanced vasodilator prostaglandins or EDRF-NO in reduction in superoxide anion generation during n-3 PUFAs intake, human polymorphonuclear leukocytes (PMNs) were incubated with n-6 PUFA arachidonic acid (AA), or n-3 PUFAs eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) (each 10(-7) M) for 1 hr at 37 degrees C. Parallel sets of PMNs were treated with the cyclooxygenase inhibitors indomethacin (10(-5) M), or aspirin (10(-5) M), or the EDRF-NO synthase inhibitor L-NMMA (10(-3) M) prior to incubation with PUFAs. Superoxide anion generation by PMNs was determined by measuring the superoxide dismutase (SOD) inhibitable reduction of ferricytochrome C. PMNs incubated with EPA or DHA, but not AA, demonstrated marked reduction in superoxide anion generation. This reduction in superoxide anion generation by n-3 PUFAs was abolished by treatment of PMNs with indomethacin or aspirin, but not by L-NMMA. These observations suggest that n-3 PUFAs decrease superoxide anion generation primarily by a prostaglandin-dependent pathway.